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Abstract: In this paper, we study 2d Floquet conformal field theory, where the exter-
nal periodic driving is effectively described by the iterated logistic or tent maps. These
maps are typical examples of dynamical systems exhibiting the order-chaos transition,
and we show that, as a result of such driving, the entanglement entropy and energy
develop fractal features when the corresponding dynamical system enters the chaotic
phase. The order-chaos transition can be implemented via tuning of driving parameters.
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1 Introduction
Floquet driving has recently attracted considerable interest in the study of different
topological phases, many-body localization, and thermalization [1–7]. Recently, it was
shown that quite general Floquet setup is exactly solvable in 2d CFT [8–10]. In this
setting, one drives the system by periodically interchanging two Hamiltonians, namely,
the canonical Hamiltonian of 2d CFT on a strip, and its deformation. The simplest
deformation of CFT which can be considered in this context is the so called sine-square
deformation (SSD) [8]. Later on, it was realized that dynamics of inhomogenous CFT
[11–14] is exactly solvable in the case of general deformations [15, 16]. Already in
the SSD case, Floquet driving leads to non-trivial energy flows in the system causing
localization of energy density, which pattern resembles black-hole-like structures [9,
10, 18]. For a generic inhomogenous CFT, one can expect other types of emergent
phenomena to occur, thus it would be interesting to extend our understanding of the
phases of driven CFT and the role of entanglement, chaos, and emergent geometry in
this context.
The Floquet theory can be viewed as a part of a more general theory of dynamical
systems [19, 20]. Chaos, bifurcations and self-organization phenomena can be observed
in dynamical systems defined by simple maps. For many standard choices of these
maps, their iterative application leads to emergence of fractals. Fractals, which are
objects of non-integer dimension, have intriguing non-smooth behavior and can appear
even in the dynamics of seemingly regular structures. One of the aims of this paper is
to understand how the dynamics of the periodically driven deformed CFT can evoke
fractal structures and related phenomena.
The canonical example of a fractal is the Julia set, which is an invariant set of
a dynamical system defined by iterating some complex function. For instance, Julia
sets can occur as spectra of quasiperiodic (famous Hofstadter butterfly) or self-similar
potentials [24–26]. Moreover, for a general choice of iterated functions, the emergence
of fractals [27] is a commonplace. Many studies are devoted to understanding fractal
structures in cold-atom systems, topological insulators, mesoscopic systems etc. [28–
35].
The approach to Floquet driving as a dynamical system, which can manifest chaotic
properties on the level of iterations of functions, does not evidently correspond to the
common approach normally taken in quantum chaos theory. Therefore it is interesting
to elucidate the connection between chaotic dynamics in quantum systems and the
more classical theory of dynamical systems. In fact in the previous works [8, 9], the
following correspondence between deformed two-dimensional conformal field theories
and dynamical systems (in the sense of holomorphic dynamics of iterated maps) has
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been established implicitly:
Evolution in a deformed 2d CFT⇐⇒ Iterated maps in a dynamical system
In this paper, we make a special choice of the CFT deformation and the Floquet
step duration which leads us to evolution that can be described in terms of a dynami-
cal system exhibiting the order-chaos transition. By chaos, here we mean the so-called
deterministic chaos that is observed in dynamical systems whose disorder and irregular
states are governed by deterministic laws that are highly sensitive to initial conditions.
As a result of our choice, we get the Floquet CFT effectively described in terms of the
tent and logistic maps. Both of them are extremely simple: the tent map is a discon-
tinuous linear function and the logistic map is a quadratic function. The corresponding
dynamical systems show sharp order-chaos transition governed by a single parameter
[21].
We calculate the entanglement entropy and the stress-energy tensor in such a Flo-
quet system after fixed number of driving cycles. Namely, we consider the Floquet
driving described by subsequent interchange of undeformed and tent-deformed CFT
Hamiltonians, as well as for the undeformed/logistic and the tent/logistic drivings. We
find that the most evident manifestation of the order-chaos transition is the emergence
of a fractal contribution to the entanglement entropy scaling that coexists with the
regular part.
This paper is organized as follows. In Sec. 2, we describe deformations of CFT
theories, Floquet driving and their relation to the theory of dynamical systems. In
Sec. 3, we present calculations of stress-energy tensor and entanglement entropy for
the three discussed Floquet settings. Sec. 4 briefly summarizes the obtained results.
Note added - When we were finalizing this manuscript, we became aware of papers
[22] and [23], where a similar analysis has been conducted.
2 Floquet CFT as dynamical system
2.1 Floquet CFT setup
Following the proposal of [8, 37], we start with a theory defined on the strip of width
L in the complex plane:
H =
∫ L
0
dσ
2pi
(
f(w)T (w) + f(w¯)T¯ (w¯)
)
, (2.1)
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where w = iτ + x, x ∈ (0, L)1. Here T (w) and T¯ (w¯) are the holomorphic and anti-
holomorphic components of the stress-energy tensor correspondingly, and f(w) defines
the deformation, with f(w) = 1 corresponding to the undeformed CFT. To introduce
the Floquet driving, we first perform a conformal map from the strip onto the complex
plane with a slit by
z = exp
(
2pi
L
w
)
, (2.2)
and then make change of variables χ = χ(z)
χ(z) = exp
(∫
dz
zf(z)
)
, (2.3)
bringing (2.1) to the uniform Hamiltonian [9]:
H =
2pi
L
∫
C
χ
2pii
T (χ)dχ+ c.c.+ ... (2.4)
where a constant term resulting from the transformation is omitted. In these coordi-
nates, the Hamiltonian evolution in Euclidean time τ is given simply by the dilation
transformation χ→ λ·χ with λ = 2pi
L
τ . In z coordinates, this implies that the evolution
in Euclidean time for some τ governed by the deformed Hamiltonian (2.1) reduces to
a change of variables z1(z) obeying the identity
χ(z1) = λχ(z). (2.5)
The Hamiltonian evolution for time n · τ is then given by composition
zn(z) = (z1 ◦ z1 . . . ◦ z1)︸ ︷︷ ︸
n times
(z). (2.6)
From this, it readily follows that the Floquet driving of a CFT, when the system
Hamiltonian is periodically swung with time step τ , can be described by alternating
composition of two different functions z1(z) and z˜1(z):
zn(z) = (z1 ◦ z˜1 . . . ◦ z1)︸ ︷︷ ︸
n times
(z), (2.7)
where each of the functions corresponds to its own deformation f(w).
In the previous works devoted to Floquet driving [8], the main considered defor-
1After analytical continuation, x would be the spatial coordinate.
– 4 –
mation was so called regularized sine-square deformation (rSSD), which corresponds to
the choice of the function in (2.1):
f(w) = frSSD(w) = 1− cosh 2piw
L
tanh(2θ). (2.8)
Parameter θ is the regularization where θ →∞ corresponds to sine-square deformation
(SSD) with fSSD(w) = −2 sinh2(piw/L). This case is exactly solvable with the one-step
driving function z1 given by Mobius transformation
zMob1 =
az + b
cz + d
, (2.9)
where a, b, c and d depend on L, τ and θ.
The composition of n Mobius transformations is again Mobius transformation, so
the analysis of such dynamics reduces to analysis of fixed points of zn given by the
coefficients a, b, c, d [36]. Taking different coefficients, one can get different phases :
heating, non-heating, and intermediate one. Heating phase has the non-trivial structure
with the fixed points corresponding to the points of energy concentration. These points
are completely disentangled, leading to the formation of a non-trivial phase.
2.2 Dynamical systems
Another ingredient important for our study is dynamical systems defined by compo-
sitions of holomorphic functions, and here we provide some background information
relevant for the subsequent considerations.
Through the course of this paper, we will be working with two simple dynamical
systems defined by the logistic map
zlog1 (x) = αx(1− x) (2.10)
and the tent map
ztent1 (x) =
{
βx, x < 1
2
β(1− x), x > 1
2
,
(2.11)
or equivalently
ztent1 (x) =
β
pi
arcsin(sin(pix)), (2.12)
where x ∈ (0, 1) 2. The discrete n-step evolution of these systems is given by iterated
2Eq. (2.12) allows us to continue the tent map to the complex plane: f(z) = arcsin(z) is expressed
through complex logarithms.
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composition (2.6) of maps (2.10) or (2.11).
In the theory of dynamical systems, the commonplace is to trivialize the iterative
evolution by a coordinate change. If the evolution is governed by some fixed map h(x),
one can perform coordinate transformation obeying
Ψ(h(x)) = λtΨ(x), (2.13)
where t is a continuous parameter, so that the resulting evolution of the dynamical
system reduces to a mere dilatation. When t is integer it corresponds to the number
of iterations of our dynamical system. Eq. (2.13) is known in the theory of dynamical
systems as the Schro¨der equation.
It is easy to recognise the Schro¨der equation in (2.5), which describes transfor-
mation of the CFT Hamiltonian into homogeneous form. In this case, z1 is a known
function, and χ is the unknown function describing the coordinate transformation. To
prove the existence of solutions to the Shro¨der equation is a difficult problem for a
general map 3. Nevertheless, it is known that for certain univalent maps (with one
maximum in the unit interval), such as the tent and the logistic maps, the Schro¨der
equation admits explicit solutions [39, 40].
In the context of Floquet CFT, the tent and the logistic maps are interesting be-
cause they are the simplest and canonical examples of dynamical systems showing the
transition to the regime known as deterministic chaos. This regime demonstrates highly
non-regular behaviour that is apparently random and amenable for studying with prob-
abilistic techniques, and nevertheless can be described by rather simple deterministic
rules.
Let us briefly remind the mechanism of the transition to the deterministic chaos.
A point satisfying
x0 = hm(x0) ≡ (h ◦ h . . . ◦ h)︸ ︷︷ ︸
m times
(x0), (2.14)
identity is called a periodic point of the dynamical system with period m. The order-
chaos transition can then be understood in terms of period-doubling bifurcations, in
which a small deformation of h map leads to a new behavior with twice the period of
the original system. The system becomes effectively chaotic, when its period is large
enough.
In the case of logistic map, the structure of minima and maxima of hm changes
during the iterative process. In the non-chaotic regime, all the iterated maps look qual-
itatively the same and have just one maximum. In the chaotic regime, every iteration
3It is worth to notice that the Schro¨der equation is a semi-conjugate relation between dynamical
systems.
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doubles the number of maxima, and, in the limit of infinite number of iterations, the
graph of the limiting function hm→∞ has Hausdorff dimension 2 and covers the unit
square. In the intermediate regime, the Hausdorff dimension lies somewhere between
1 and 2, and graph of the limiting function forms a fractal.
The tent map is piecewise-linear and thus is easier to analyze. This case has
qualitatively the same structure of transitions related with the number of extrema. For
example, one can see that when β = 2, which corresponds to the chaotic phase, the
n-th iteration of the tent map is just 2n shrunk copies of the original map:
ztentn (x) =
{
2n(x− k
2n−1 ), x ∈ ( k2n−1 , 2k+12n )
2n( k+1
2n−1 − x), x ∈ (2k+12n , k+12n−1 ), k = 0, 1, 2, . . . (2n−1 − 2), (2n−1 − 1)
(2.15)
It is interesting to note that this case is topologically conjugated to the chaotic phase
of dynamical system defined by the logistic map with doubling maxima.
From the description above it follows that for the tent and the logistic maps there
are no two distinguished phases: completely ordered and completely chaotic with a
sharp phase transition. The actual picture with increasing of control parametrs α
and β is more graduate and can be viewed as a series of transitions from one regime to
another, and with each transition chaos manifests more clearly. The fully chaotic regime
is just only the final point this sequence of transitions (for example, it corresponds only
to α = 4 for the logistic map).
So far, we have considered the dynamical systems defined by iterations of a single
map. According to Section 2.1, dynamical systems of this kind correspond to the
evolution of a conformal field theory after a quench by some deformed Hamiltonian
(2.1). In order to reformulate the Floquet CFT in terms of iterated holomorphic maps,
we need to add another map as in Eq. (2.7): z1 will then be a dilatation (which
corresponds to undeformed CFT), and z˜1 will be the tent or the logistic map. It is
more convenient to start evolution with deformed CFT step z˜1. Composition z1 ◦ z˜1 is
equal to a single logistic or tent map, but with rescaled α and β
zlogistic1 → e
2piτ
L · zlogistic1 , α→ e
2piτ
L α, (2.16)
ztent1 → e
2piτ
L · ztent1 , β → e
2piτ
L β, (2.17)
where τ is the time step of the undeformed Hamiltonian. Hence the Floquet evolution
given by (2.7) is identical to the CFT evolution following a single Hamiltonian quench
with deformation corresponding to the shifted map. For completeness, in what follows
we will also consider Floquet CFT dynamics governed by alternating tent/logistic maps.
In Fig. 1, we present how the iterated tent, logistic, and tent/logistic maps depend on
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the α and β parameters.
Figure 1. The dependence of iterated maps zn (taken on the real axis; n = 10) on
parameters α and β is shown for the logistic map (left), the tent map (middle), and the
log-tent dynamical system (right).
To summarize main points of this section:
• The stroboscopic Floquet dynamics of a 2d CFT induced by periodic alternation
of the Hamiltonian, as well as dynamics after a sudden quench, can be effectively
described in terms of iterated holomorphic maps.
• For the tent and the logistic maps, the stroboscopic dynamics can be reformulated
as a single quench by simply rescaling the holomorphic map.
• Each of these two maps depends on a single parameter that governs the order-
chaos transition in the corresponding dynamical system.
In view of the above, one can naturally expect that properties of a CFT driven by
such a dynamical system would encode the deterministic chaos in a non-trivial way.
3 Fractals and deterministic chaos in deformed 2d CFT
To study the emergence of deterministic chaos in CFT, it is handy to reverse the logic
of Section 2.1. Instead of fixing some concrete deformation f(w) of Hamiltonian (2.1),
we rather define iterated maps driving the CFT, Eq. (2.7), for which we choose z1 and
z˜1 to be different combinations of the tent map, logistic map, and the dilatations.
As mentioned in Section 2.1, in order to describe evolution of a CFT with some
deformation f(w), one-step transformation z1 should allow the Schro¨der equation
χ(z1) = λχ(z) (3.1)
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to have non-trivial solutions. f(w) is then given by (2.3). In general, it is hard to find
the solution and the answer is known only for a limited number of functions z1 (at least
analytically). For the logistic and the tent maps, in the chaotic regime (α = 4 and
β = 2 correspondingly), χ(z) has the form [38]
logistic, chaotic : χ(z) = arcsin2(
√
z), (3.2)
tent, chaotic : χ(z) = arcsin2
(
sin
(piz
2
))
. (3.3)
For both maps, the corresponding eigenvalue is λ = 4. From (2.3), one can recover
f(z) as
χ(z)
zχ′(z)
= f(z), z = exp
(
2piw
L
)
. (3.4)
In a general case, f(z) can be reconstructed numerically, and that is how we will be
dealing with the system away from the strictly chaotic regime4.
All the manipulations in z-coordinates were performed in a theory defined on the
complex plain with a slit. At this point, to derive real-time dynamics of the CFT, it
is natural to get back to the original w-coordinates on the strip. To demonstrate that
CFT observables can exhibit chaotic features, it is natural to start with the energy
and momentum density. For the tent map the momentum and energy are expressed as
[9, 10]
P(x, t) = i
c
32
((∂zn
∂w
)2 1
z2n
−
(∂z¯n
∂w
)2 1
z¯2n
) ∣∣∣∣
τ→it
(3.5)
E(x, t) =
c
32
((∂zn
∂w
)2 1
z2n
+
(∂z¯n
∂w
)2 1
z¯2n
)
− cpi
2
6L2
∣∣∣∣
τ→it
(3.6)
where, as before, zn is the n-th step composition of elementary map z1 (2.12) and we
make the analytical continuation τ → it. To make the appearance of fractal struc-
tures in the driven theory more evident, we find convenient to rescale the energy and
momentum and take their certain combinations
PN(x, t) =
L2
4pi2
(
cos(
4pix
L
)P(x, t) + sin(
4pix
L
)E(x, t) +
cpi2
3L2
sin(
4pix
L
)
)
(3.7)
This object while being a bit contrived, serves as a good indicators of fractal dynamics
in the CFT. Here, we compute them only for the tent map, since the logistic and
4The deformation corresponding to the tent maps is discontinuous on the stripe. However, this
difficulty can be overcome by proper regularization by a sharp gradient and taking the limit in the
end.
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logistic/tent types of driving lead to excessively complicated expressions. In Fig.2, we
present PN after n = 18 steps of Floquet driving. It is clear that quite non-trivial
irregular oscillating structures emerge already for β = 0.5βchaotic (let us remind that
βchaotic = 2). A small increase of β (i.e. going up to β/βchaotic = 0.55) leads to self-
similar duplication of these structures. Further increase of β makes the behaviour more
and more erratic, and at β = βchaotic the profile of PN becomes a truly chaotic pattern.
At the same time, amplitude of PN is decreasing upon approaching the chaotic regime.
β/βchaotic=0.5
0.15 0.20 0.25 0.30 0.35 0.40 x
-3
-2
-1
1
2
3

β/βchaotic=0.55
0.15 0.20 0.25 0.30 0.35 0.40 x
-1.5
-1.0
-0.5
0.5
1.0
1.5

β/βchaotic=0.85
0.15 0.20 0.25 0.30 0.35 0.40 x
-0.0010
-0.0005
0.0005
0.0010
0.0015

β=βchaotic
0.15 0.20 0.25 0.30 0.35 0.40 x
-0.00008
-0.00006
-0.00004
-0.00002
0.00002
0.00004
0.00006

Figure 2. PN after 18 steps of driving for different β with βchaotic = 2 in the interval
x ∈ (0.1, 0.4).
The fact that the Floquet dynamics causes emergence of chaotic structures in the
energy and momentum density is amusing, but does not reveal much information about
correlations in the system since these quantities are local. In this regard, a much richer
object is the entanglement entropy, and in the rest of the paper we will be focusing on
it. It has been studied in the deformed and driven CFT states in [8, 9], and we will
employ similar methods here. As outlined in Sec. 2.1, the theory is defined on spatial
interval x ∈ (0, L). We divide it into two subregions (0, `) and (`, L), and compute
evolution of the von Neumann entanglement entropy of this bipartition, which can be
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expressed as the limit
S(`, t) = lim
ν→1
Sν(`, t), Sν(`, t) =
1
1− ν log tr [ρ
ν(`, t)] , (3.8)
where Sν(`, t) is the Renyi entropy. The trace tr [ρν(`, t)] can be computed as one-point
correlation function of primary twist operator Tν [41, 42]
tr [ρν(`, t)] = 〈ψ(t)|Tν(`)|ψ(t)〉, h = c
24
(
ν − 1
ν
)
, (3.9)
of conformal dimension h. Here |ψ(t)〉 is the state of the system after n cycles of driving
(t = nτ). The explicit expression for this correlation function is [42]
〈ψ(t)|Tν(`)|ψ(t)〉 =
(
∂zn
∂w
)h(
∂z¯n
∂w¯
)h
· Aν
(
1
4
√
znz¯n
)h(
2i√
zn −√z¯n
)2h
, (3.10)
where ε is a UV cutoff, and Aν is the constant. After taking the ν → 1 limit and
subtracting the ground state entanglement and the constant terms, we obtain
∆S(`, t) = − c
12
log
(
− ∂wzn∂w¯z¯n√
znz¯n(
√
zn −√z¯n)2
)
. (3.11)
To remove the regular part of entropy and make the fractality more pronounced,
we split it in the following way. In [8], it was shown that it is convenient to use “radial”
parametrization zn = Rn · exp(iφn) and z¯n = Rn · exp(−iφn). In these variables, we get
∆S = − (SN + Sreg) , SN = log csc2
(
φn
2
)
, Sreg = log
∂wzn∂w¯z¯n
4R2n
. (3.12)
We find that, for all three considered types of Floquet driving, R and the determinant
∂wzn∂w¯z¯n are regular objects, while csc
2 (φ/2) that depends on phase φ exhibits erratic
fractal behaviour.
We shall now provide results for the fractal part of the entanglement entropy SN
(see App.5 for the regular contribution). We take L = 1 through the rest of the paper.
For the tent map driving, the fractal pattern in S(`, t) is explicit, but its contribution
to the overall entropy is rather small, especially upon approaching the chaotic regime,
Fig.3. Away from βchaotic, it has a shape of finite-depth fractal.
For the logistic map driving, the irregular contribution acquires much higher ampli-
tude and becomes comparable with the regular part, which allows one to speak about
fractal scaling of the entanglement entropy, Fig.4.
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0.25 0.30 0.35 0.40 ℓ0.660.67
0.68
0.69
0.70
0.71
0.72
S β=0.6βchaotic
0.25 0.30 0.35 0.40 ℓ0.6915
0.6920
0.6925
0.6930
0.6935
0.6940
0.6945
S β=0.71βchaotic
0.25 0.30 0.35 0.40 ℓ0.693142
0.693144
0.693146
0.693148
0.693150
S β=βchaotic
Figure 3. The irregular part of entanglement entropy SN after n = 18 Floquet steps of the
tent map as a function of spatial coordinate ` ∈ (0.2, 0.4).
α/αchaotic=0.07
0.2 0.4 0.6 0.8 1.0 ℓ
2
4
6
8
10
S α/αchaotic=0.22
0.2 0.4 0.6 0.8 1.0 ℓ
5
10
15
20
S α/αchaotic=0.32
0.2 0.4 0.6 0.8 1.0 ℓ
5
10
15
20
25
S
0.2 0.4 0.6 0.8 1.0 ℓ1
2
3
4
5
6
S
Figure 4. The irregular part of entanglement entropy SN after n = 10 steps of the logistic
map as a function of spatial coordinate ` ∈ (0, 1). The plot in the second row corresponds to
the truly chaotic regime with α = 4.
Finally let us also consider the Floquet CFT driven by alternating logistic and tent
maps
zn(z) = (ztent ◦ zlog . . . ◦ ztent)︸ ︷︷ ︸
n times
(z). (3.13)
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In Fig. 5, we show results for SN. We are varying the map parameters α and β in
such a way that α/β = αchaotic/βchaotic. The behaviour of SN resembles the one of the
logistic map, also having quite large amplitude, though with a bit different pattern of
emergence of self-similar structures.
In all three cases, upon α → αchaotic and β → βchaotic the irregular part of the
entanglement entropy gradually approaches a fully chaotic regime, passing through
finite-depth fractal configurations at smaller values of the parameters. One comment
is in order. The entanglement entropy can be studied . It must be stressed out that for
a given choice of α or/and β, the entropy profile tends to stabilize as n→∞, with the
depth of the corresponding fractal governed by the map parameters, and not the number
of iterations. While not unexpected, this observation is important in two regards.
First, for large enough times one can view the evolving stroboscopic state as effectively
stationary, making this kind of Floquet driving a candidate mechanism for creating
equilibrium phases of matter that are not achievable in static systems. Secondly, the
sharp and distinguishable finite-depth fractal structures at α  αchaotic, β  βchaotic,
that could be of higher potential interest than the pseudo-random profiles emerging in
the chaotic phase, do not gain microscopic “featureless” corrections over the course of
the repeated driving.
4 Discussion
We have shown that deterministic chaos given by iterated holomorphic maps can be
implemented in the context of Floquet driving in deformed CFT. Using the relation
between dynamical systems and Floquet evolution, we chose the one step to be one
of the following maps: the tent, logistic or the dilatation. For different combinations
of these maps, we calculated the energy and entanglement entropy distribution after
the fixed number Floquet steps. We have demonstrated that the chaos/order transition
observed in dynamical systems manifests also both for energy and entropy distributions.
However, in some cases the effect occurs only on small scales, and it is convenient to
make the normalization to clearly see the transition. Since chaotic dynamical systems
are ubiquitous, we can suppose that for a broad class of Floquet system with deformed
Hamiltonian one can see non-regular behaviour of energy and entropy that is drastically
different from the integrable case described by Mobius transformations.
The described approach can be fruitful in connection with different areas of re-
search. Despite pure theoretical interest, it could be that quantum systems, which
evolution generates fractal profiles of energy and entropy, can be realized in some phys-
ical system due to relation between conformal field theories and spin chains. Also it
would be interesting to understand whether fractal-generating driving can be realized
– 13 –
α=0.07αchaoticβ=0.07βchaotic
0.2 0.4 0.6 0.8 1.0 ℓ0.4
0.6
0.8
1.0
1.2
1.4
1.6
S α=0.32αchaoticβ=0.32βchaotic
0.2 0.4 0.6 0.8 1.0 ℓ1
2
3
4
5
S α=0.32αchaoticβ=0.32βchaotic
0.2 0.4 0.6 0.8 1.0 ℓ1
2
3
4
5
S
α=0.5αchaoticβ=0.5βchaotic
0.2 0.4 0.6 0.8 1.0 ℓ
5
10
15
20
S
Figure 5. The irregular part of entanglement entropy SN after n = 7 combined Floquet
steps for the logistic-tent map as a function of spatial coordinate.
as some black hole perturbations (see for example [43]). Another interesting direction
is to understand the possible deformations of random matrix models, their connections
with the phase space of tent/logistic maps and with the spectral properties of the re-
lated systems [44, 45]. One more direction is to see how our picture of dynamical chaos
is changed in Floquet driving at finite temperature.
5 Regular part of entropy
In Sec. 3 we divided entropy on regular and fractal part. Irregular phase drives the UV
fractal behaviour at containss the dependence on the phase of the conformal mapping.
The regular part depends on the absolute value R = zz¯ and ∂wz∂w¯z¯. In Fig. 6 we
present the behaviour of these quantities for the logistic map for chaotic α = 4. Despite
the chaotic behavior of phases in Fig. 4 these quantities have a regular dependence on
x.
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0.2 0.4 0.6 0.8 x
70
80
90
100
110
Log(R)
0.2 0.4 0.6 0.8 x
160
180
200
220
Log(∂wzn∂w_ zn)
Figure 6. The behaviour of R and the logarithm of the determinant of logistic map
∂wzn∂w¯z¯n after 10 iteration in the interval x ∈ (0.0, 1.0). Here L = 1 and α = 4 which
corresponds to the chaotic case.
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